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§25. Contribution of Tearing Instability to Solar 
Coronal Heating 
Koide, S. (Toyama Univ. Eng.) 
It is an important problem of solar 
physics whether the coronal heating can be ex-
plained by tearing instability in coronal mag-
netic field. The line-tied boundary condition 
have been used for the ideal rnagnetohydrody-
nan1ical (MHD) evolution of coronal magnetic 
loops [1 ,2]. These boundary conditions were ap-
plied to tearing instability and it was found 
that unless the axial rnagnetic field possessed 
a null on sorne magnetic surfaces, solar coro-
nal loops were cornpletely stable to the tearing 
instability[3,4]. Hassam[5] showed that the as-
sumption of the line tying is inapplicable for 
the tearing instability because the growth rate 
is sub-Alfvenic in the entire loop, including the 
submerged part. He suggested that we have 
to consider the whole loop through the solar 
corona and photosphere. We have investigated 
the tearing instability of a magnetic arcade 
through the corona and photosphere by three-
dimensional full MHD simulation code[6]. 
The vector plots of Figures 1 show the 
magnetic field on x - y plane ( z = 0) (a) and 
z - y plane ( x = 0) (b) at nonlinear stage 
t = 100TA where TA is Alfven transit time. The 
contour rnaps of Figures 1 show density (a) and 
pressure (b). The contour maps of the density 
show the lower, dense part (photosphere) and 
the upper, rare part (corona). The magnetic 
sheet rneanders through the photosphere part 
and coronal part. The current sheet is located 
along one of the magnetic sheet and forms a 
reversed rnagnetic field in the z-direction (Fig. 
1 b). We can see magnetic islands at the edges 
of the current sheet(Fig. 1 b). High-pressure 
regions are seen in the rnagnetic islands. Nu-
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Fig. 1. The arcade tearing instability through 
the corona and photosphere 
merical result also shows that the plasma flows 
into the the current sheet at z = 0, and strongly 
accelerates in z-direction . This line is identified 
with the magnetic reconnection point (X-point) 
of the tearing instability. This acceleration of 
the plasma makes the magnetic energy con vert 
the kinetic energy. This mechanism in the ar-
cade sheet would explain the coronal heating. 
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